CtpA, a putative Mycobacterium tuberculosis P-type ATPase, is stimulated by copper (I) in the mycobacterial plasma membrane.
The transport of heavy-metal ions across the plasma membrane is essential for mycobacterial intracellular survival; in this context, P-type ATPases are pivotal for maintenance of ionic gradients and the plasma membrane homeostasis of mycobacteria. To date, the copper ion transport that is mediated by P-type ATPases in mycobacteria is poorly understood. In this work, the ion-specific activation of CtpA, a putative plasma membrane Mycobacterium tuberculosis P-type ATPase, with different heavy-metal cations was assessed. Mycobacterium smegmatis mc(2)155 cells heterologously expressing the M. tuberculosis ctpA gene displayed an increased tolerance to toxic levels of the Cu(2+) ion (4 mM) compared to control cells, suggesting that CtpA is possibly involved in the copper detoxification of mycobacterial cells. In contrast, the tolerance of M. smegmatis recombinant cells against other heavy-metal divalent cations, such as Co(2+), Mn(2+), Ni(2+) and Zn(2+), was not detected. In addition, the ATPase activity of plasma membrane vesicles that were obtained from M. smegmatis cells expressing CtpA was stimulated by Cu(+) (4.9 nmol of Pi released/mg of protein.min) but not by Cu(2+) ions; therefore, Cu(2+) reduction to Cu(+) inside mycobacterial cells is suggested. Finally, the plasma membrane vesicles of M. smegmatis that were enriched with CtpA exhibited an optimal activity at 37 °C and pH 7.9; the apparent kinetic parameters of the enzyme were a K(1/2) of 4.68 × 10(-2) µM for Cu(+), a Vmax of 10.3 U/mg of protein, and an h value of 1.91.